Nocardia asteroides pneumonia,subcutaneousabscess and meningitis without brain abscesses developed in a patient with advanced non-Hodgkin's lymphoma, who had received corticosteroid therapy and cancer chemotherapy for a long time. At the time of nocardial pneumonia, profound lymphocytopenia and hypogammaglobulinemiawas seen. The severely immunosuppressed condition most likely accounted for the uncommoninfection, nocardiosis. The organism isolated from the sputum, subcutaneous abscess and cerebrospinal fluid was strongly resistant to cotrimoxazole, which is the recommended standard treatment, but it was susceptible to imipenem (IPM) and erythromycin (EM) in an in vitro antimicrobial susceptibility study. The patient's nocardiosis responded well to chemotherapy including IPM and EM. (Internal Medicine 38: 683-686, 1999) 
Introduction
Amongthe Nocardia species, N. asteroides is the most prevalent humanpathogen, and is a gram-positive and weakly acidfast, filamentous and branching, soil-born aerobic rod (1) . N. asteroides has been recognized as an important opportunistic pathogen in immunocompromisedhosts (2) (3) (4) (5) (6) , even though nocardiosis can develop in persons with no apparent predisposition (7) . Usually N. asteroides infection occurs following the introduction of the organism into the respiratory tract (1) . After development of an invasive pulmonary disease, hematogenous dissemination from the lung mayensue,resulting in cutaneous or subcutaneousabscesses, brain abscesses and meningitis (1 , 8) . Sulfonamides or cotrimoxazole (trimethoprimsulfamethoxazole) has been considered the most active drug against N. asteroides ( 1 ). Recently we encountered TV. asteroides pneumonia, subcutaneous abscess and meningitis in a patient with advanced non-Hodgkin's lymphoma.
Case Report
A 45-year-old manwas admitted to our hospital because of intermittent high fever, cough and sputum on December 25, 1996. In July 1987, nine years previously, he had been diagnosed as having a T-cell-rich B-cell lymphomaand his disease had responded well to CHOPtherapy and local irradiation, resulting in complete remission (CR). Two years later, the lymphoma relapsed and the patient received MEVPtherapy (9) and attained CR again. In October 1993, pyrexia, exanthema, lymphadenopathy and hepatomegaly developed but these symptoms disappeared after the initiation of oral prednisolone (30 mg/day). At that time, these manifestations were regarded as allergic phenomena rather than signs of lymphoma. Thereafter the patient needed constant treatment with prednisolone to prevent pyrexia. In September 1995, the patient became pancytopenic and the bone marrowaspirate showedlymphomatous involvement (lymphomacells 34%). From that time salvage cancer chemotherapies had been given to the patient repeatedly until this hospitalization. Several episodes of infections (group B-Streptococcus bacteremia, cytomegalovirus pneumonia, streptococcal pneumonia, and Eubacterium limosum bacteremia) had occurred in the preceding two years.
On admission his body temperature was 39.8°C and no lymphadenopathy or palpable hepatosplenomegaly was noticed. The chest roentgenogram revealed an abnormal shadowin the hilar area of the left lung ( Fig. 1) . N. asteroides (106/ml) was isolated from the sputum of the following day. The in vitro antimicrobial susceptibility is shown in Table 1 . The leukocyte count was 4,300/|il with differential counts of bands 7%, segmented neutrophils 78%, monocytes 14% and lymphocytes 1 % (absolute lymphocyte count: only 43/jliI). The serum total protein was 5.2 g/dl with 61.4% albumin and 7.3% gammaglobulin (normal: 9 to 20%), and C-reactive protein (CRP) was 17.2 mg/dl (normal: less than 0.4). Soon after the initiation of treatment with imipenem (IPM) and amikacin, the pneumonia improved. Subsequently, however, a subcutaneous mass with severe pain developed at the left occipital area. High fever was also seen. Gallium radioisotope scanning showed abnormal uptake in the subcutaneous mass of the head as well as the left lung, the region of pneumonia (Fig. 2) , suggesting that the subcutaneousmasswasan abscess rather than a lymphomatous Nocardia asteroides Infection lesion. Subcutaneous abscess due to N. asteroides was confirmed by the needle aspiration and culture. The brain computedtomography (CT) failed to find any abnormalities. The abscess waned gradually in response to minocycline, clindamycin, erythromycin (EM) and IPM (Fig. 3) . Three months later, severe headache with pyrexia occurred; the patient's consciousness was clear and nuchal rigidity or focal neurological signs were absent. Neither CTnor magnetic resonance imaging (MRI) could detect abnormal findings in the brain. The lumbar puncture disclosed a marked neutrophilic pleocytosis (Table 2 ) and a diagnosis ofN. asteroides meningitis wasestablished by culture of the cerebrospinal fluid (CSF). The results of an in vitro antimicrobial susceptibility study of the organism isolated from CSF was substantially identical to those of the sputum and subcutaneous abscess ( Table 1 ). The laboratory data at this time were as follows: leukocyte count l,400/(il with differential counts of bands 10%, segmented neutrophils 78%, eosinophils 1%, monocytes 7% and lymphocytes 4%; hemoglobin level 8.6 g/dl, platelet count 6.2xlO4/|nl; serum immunoglobulin (Ig) G 610 mg/dl (normal: 900 to 1,600), IgA 15 mg/dl (normal: 150 to 350), IgM 13 mg/dl (normal: 70 to 150), CRP 5.6 mg/ dl. The patient was treated with several antimicrobial agents (Fig. 3) , and the meningitis improved two months after the initiation of combination chemotherapy. The serial CSF findings are shown in Table 2 . In mid-June 1997, hepatomegaly due to lymphomatous infiltration and jaundice (total bilirubin 8.7 mg/dl with direct form 6.6 mg/dl) developed rapidly. Despite readministration of prednisolone and salvage cancer chemotherapy, the lymphoma progressed and the patient died of hepatic failure (total bilirubin 26.4 mg/dl) on August 20, 1997.
Discussion
Nocardiosis is a very rare infectious disease and had not been documentedin our hospital until recently, whennocardial pneumonia developed in the present case. It is believed that the ability of immunologically specific T-cells to recognize, bind, and kill N. asteroides is an important mechanism of host defense (10) . The present case had received prednisolone for three years and cancer chemotherapies for 14 months before the development of nocardiosis, and profound lymphocytopenia as well as hypogammaglobulinemiawas seen at onset of nocardial pneumonia. Therefore, the extremely immunosuppressed condition of the present case must account for the complication of nocardiosis. Generally nocardial meningitis is thought to follow the rup- 
Immunoglobulin à"à" à"à"à" à"à"à"à" à"à"à" à"à" à"à" ture of a cerebral abscess into the ventricular system (1, 8) .
Although nocardial meningitis without brain abscesses is uncommon, pure nocardial meningitis has been reported (6, 8, ll) . In the present case, no brain abscesses were detected by CT or MRI. Possibly N. asteroides entered the meninges directly via hematogenous dissemination from a primary site, the left lung (Fig. 1) , but the reason why the meningitis succeeded the pneumoniaand subcutaneous abscess by no less than three months is unknown. Sometimescutaneous or subcutaneous dissemination occurs in patients with advanced lymphoma, even though some infectious lesions may also occur in the skin. In our case, Ga-scintigraphy was useful to diagnose a subcutaneous abscess which emerged soon after the development of nocardial pneumonia. Similarly Ikezawa et al diagnosed a nocardial infection of the leg following nocardial pneumonia by Ga-scintigraphy (12).
Whengallium is incorporated into both the subcutaneous mass and the region of nocardial pneumonia simultaneously, it is more likely that the subcutaneous lesion is a nocardial abscess. Traditionally sulfonamide or cotrimoxazole has been recommendedas the standard treatment for nocardiosis (1, 13, 14) . N. asteroides isolated from the present case, however, was strongly resistant to cotrimoxazole in vitro ( (19) . As shown in Table 1 , all three organisms isolated from the sputum, abscess and CSFwere susceptible to IPMas well as EM, and clinically our patient's nocardiosis responded well to combination chemotherapies including IPM and EM (Fig. 3 ).
The present case indicates that long-term corticosteroid therapy and repeated cancer chemotherapies are predisposing factors to nocardiosis, and its treatment should be based on an in vitro antimicrobial susceptibility study.
